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(54) PRIMER COMPOSITION AND BONDING 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
composition capable of satisfactorily bonding a sealing 
material consisting essentially of a saturated 
hydrocarbon-based polymer having reactive silicon group 
to various substrates by including organotitanates. 

SOLUTION: This primer composition Is obtained by 
including (A) preferably 0.1-30 wt.%, more preferably 
1-1 10 wt.%, especially preferably 2-5 wt.% 
organotitanates (e.g. tetra-normal butyl titanate), and 
as necessary^ (B) a saturated hydrocarbon-based polymer 



having hydroxy group or hydrolyzable group bonded to SI 
and having one or more Si-containing groups 
crosslinkable by forming siloxane bond, (C) a sllan 
coupling agent and (D) a silanol condensation catalyst, 
or the like. The primer composition is applied to a 
sealing material having hydroxy group or hydrolyzable 
group bonded to Si, consisting essentially of a 
saturated hydrocarbon-based polymer having hydroxy 
group or hydrolyzable group bonded to Si and having one 
or more Sl-containing groups crosslinkable by forming 
siloxane bond. 
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e>tiSo i^]^uy^yit^tLX\t. fztXii. hu 
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OH, KOH«;ifCDr->V;«;U*i!Kbi|&«:ifi:iSlS;S-l3:& 
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;i/ (i^DDipi hdpj/) /O-tf^, i-:/5^x;i/ (iron 
;t5=-;i/) X— 5^;k i-^=^r-fex;i/ (i^nn:* h^S/) 30 
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PaLyfj:^(Dym^^J3Ly^V :Jv- ; A'^y-f y 
m> Wcj^'y-y^ yWAiio^n'yv^ y^^J =rv- ; 
±y7-yi!kt3iif<Diyi/ uA9y■^ y^V::l-7--i;itiii^ 

[0041] 7^5i;i/Six;?.7^;i/5!^BrillKI^#^# 
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[0 0 4 2] ms^miicm^it, Eum^>(^m^ 
mmamtJitss&m^i o omizMvxi^i o om 
*w* L<, 1 o~5 omamiz^t. uv^ -sim<}om 

s. (C) ^^x:^?>ty'^yij^j:fuyim 

It, (B) ^4)-T'fe€.RfE:'f4>^>f^SS:>t-t-g>fi^^{b 

^^mmmii\.x\t, -m: (2) xm^ti^m(Di^ 
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Viy7%-Vm, -fyt/75il/-h^*W*L<, -iV 10 
[0 0 4 4] V'yyfiv:f^)y^(JiBM>L\yX\%. 

r- (2-T^/x5^;i/) >'::/'atr;i/h 
U^th^pj/j/^^, r- (2-T* T^^^ 

;v) r5y/Dtf;i/hUxh#2/i/9>, r- (2-t 
5yx^;i/) T5y:^Dtr;V;*^;i/i^xK^i/S/^X 20 

s^;i/-r-r5y:^nfcr;i/hy>i h^s/j/^^, N-tr 

U^h=^r2/i/^X r-:ji;i'*::^h:/ntr;i/hUxh:^ 
r-;*;i/*::^h:^atf;b^-?-;i/2;?xh^t/e/^> 

/3- (3, 4-X5j<*$/5/irn/\dre/ 
x^;i/hU>i h^J/S/^X i8- (3, 4-X7j<=3p 
i'i/d?n'\dp2/;V') x^;i/huxh;^^$/e/^>^X7K 
>S ; /s -;J;;i/jJ<^S/x^;i/ h y x h =^ 
i8-:3!7;i/5j<*2/x^;i/7xx;i/tf:;^ (2-;ji 
hdpS/xh^rt/) N-/3- * 

QdSn (OZ) 4-d, XI* [Q2Sn 
(^f, Ql*i^^l~2 0®l«®^l2f^S, Z 

id^^SISS 1 ~ 2 0 <^ 1 ti^i^-fbiKmaxtt e Brt® ic s 40 

SSr^-To S^fC, dttO. 1, 2, 3<Z)V^'r^^*^■e^ 
^fc^il, ■rh5xh:J|ri/i'^>-^^^;i'hyxh;^ 

^w§\zimt^m.immiLhxm^x'^^. zi^^a> 
tpx'i). (5) x^^ti^itmik 50 



7^J:r^)V-y-rs.J-:fuii)lhV:t.h^iyy 
"^y^coitDl^^i/i/^ym: \^—)VhV:f- h^t/J^^ 
X brx;i/hyxh^S/i'5X r-;*4'^'yD>f;i/;r 
dps/-:fatr;M5^;i/i?ji V^i/i/'yy. y-r^u-^)\^ 
Hr^^^zfv. tf;i/;* h y x h^t^iy^ y^(D\^~)m 

:^mm^mty^ym; 7-i'no>^ptr;i/hy^h^ 
*/S/9>^/Aoy>-^;t2/9>S ; h y :^ ( h y h 

r— fyi^7*-h:/ntf;i/hy^ h:^ri/i/^ 
r — f ys/T:^^-hyotf;i/hyxh#2/$/^>, 
r -'f y s/r*- h:/a tr;i/:3i^;i/2;x h^s/i/^x 
r — f ys^r:^- h:/a tr;i/>i.^;i/s;?;< h^i^iy^y^ 

i/y;i/7Kyv-, s/yMfcr^y'jJ^yv-, :^fi^r$ 
Ji/'^ym^ •:fu^)/f;^Vi/7^~Vi/'yy. 7xx 

X i/y;Hb3Ky x>?.^;i/^%^2/^>55j*v3^y >i^J2; 

[004 5] *l§re^cmv^Si/5>?!J»y•:;^y>^'WJ{i> 

(A) m»x&^mm^9ym:i^^'rjmi o om^zM 
u i~i 0 0 0 omcomsxms^ti^, 4tic, i o 
-10 0 omay^x^-r^a^amt. tv^o JitBt/^ 

>*«y>^y>yMttl®ic^*^T'^L/T*m^U 2 
[0 0 4 6] 2^^^(Dy^-fV-»M2fe{Cj3V>T{i, 

z.t\,^<jy^x^Am<Ji7.%^\\jm.\t!mmim 
•m. i&^n. (5) , 

(OZ) ] 2O (5) 

[0 0 4 7] |&IB^*;i/7}?>g»ffiS®:a«^i:bTi*, 
mis. 5^:^^;i/i®2^9'>l/-h. v^'f'jmvyMT- 
-h, j;>^^;i/^i>"x5^;i/^^-y-y i^- J>v^;i/^ 

-ff-jm^M y*i^-?^;i/vi/- h> i^r/'^^^i/fiBs; h y 
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[0 0 5 0] ^im\f^i[l^f)\ r*ie>{C|S^3tlS=fe> 
T•feh:^-^^i. «S^[4A^<, {£n;?.hT«>»J, A 

[00 5 1] 

[^b8] 



20 



30 



40 



(C4He)3SnOCHa 
(C4HB)2Sn(OCH,)2 
C4HeSn(OCH3)3 
8n(OCh1g)4 
(C4H|028n(OCaH7)2 
(C4H8)2Sn(OC«HB)2 

(C4HB)2Sn(OC8H,7)8 
(C4Hi)2Sn(OC„H2B)2 
(CeH„)eSn(OCH3)2 



(C4H9)2Sn(0 
(C4H8)aSn(p 
(C4H8)2Sn(0 



KC4Hg)2Snl20 

[(C4He)8SnhO 
OCH3 



[0 0 5 2] ^*^tfe>ns*^, cine)tcps3£3ns=fo 

50 iS3XhT'«>y, A#*^^T-«>S;t«){C<fc*Ji9F*L 



■ • (10) 
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T-fe-r-h> e;^-f y::/a3i<=^rt/T;i/^-<;7/>xf^;i/r-fe 

l/>-5=-h9^X :rW;i/T^X i/^'a/\dpi/;i,r« 

dr$/U l/>i;T5X hUx^U>i;T^X ifY-V 
X S>"73ix;i/yT-i?X 2, 4, ii?:^ 

U 2 - xf^;i/- 4 - ^;i/>r ^ if!/-;!/, 
1, 8-$^7ifej/i'n (5, 4, 0) 't7>7=-fe>-7 

(DBU) ^or^>5^^fc;iKS, &^\^\t.z.ti<o<Dr 

lIcD:}<UT5>i:x7K^Mb-&ife)ii®MJ^i;^^: r- 
x^;i/) r 5 y y a fcr;i/:ji h ^ J/ i/^ >#(7)T 

[00 53] z-n^ammt. $mvmmvx%^<. 
m^mm<Dm^ii. ca) fig4>T'fes^#^^f>i?x 

:^7-)\mi 0 omzMU i-'iooooa^SAW* 30 
b<, 1 0~l 0 0 0gU7b^^c^?*L/^^. iy^^-nm 

[0 0 5 43 2(s56^{Cj3V>Tli, y^^rv-Wfe?:^ 

mmii^mm<D (A) 
(D) ^4)-Sr^1-S=b®*t«>tl«i:<, ^<DWmm 40 

X ^>^^fx /\:¥-9-x 

319, Bflftx^;!/, g^>r^;i/^©x;^7^;i/3^t^ 712 

^i^;i/x^;i/>!rhx ^^;WV:/-5^;i"^h>^ 
o^hy^m^k ^i^y-^K x^y-;K >rv:^n/t 
y -;i/^7;b3-;i/^^j, o h u 
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[0 0 5 5] z.<7)mm<m-^ii^ (a) m^x:^?>m 

m^itym^^yt^T'jymi o omizMVx 5 o~5 o o o 

0 OSP^XjW* L<, 5 0 0~5 0 0 om^KiS-t. 
[0 0 5 6] :i*:|§^®3^5>fV-»Ifi»fe){C{J, ^-iS^-fb 

□ t/ K4>®^, ^y !/ h u 7 v^-;i/^jgl5WS 

Jim -y-us/u-hs^miisMJim, ^y^j^3.jyn^ 
mmmm. y^y^-vr^y^ms^ -v>Ty\y 

[00 57] ttfiB^ X -n^mAmimoym^mii u 

Tti, 2, 6-j;-t-:?'^;i'7xy-;k 2, 4-i? 
-t-:^^;i/-7x7-A', 2, 6-2?- 1--:^^ A-- 4 
-:ji^;i/7xy-;k 2, 5-2?-t— :/"^;i/fc:KD:^ 

n-:t^'^f7''>;i/-3- (3, 
;i/-4-t KDdp2/7xx;i/) >rptr;}-iK-|., /<>-jt 
xuxU^;i/-T-h5^:3i [3- (3, 5-2;-t-r^ 
^<n/-4-t Kn=3pe/7xx;i/) rfuy^-ic^-Y^ . 

2, 2 '-:f.^lyy\fyt. (4 6- 1 
7xy-;i/) , 4, 4 •-:f^U-?>bf::^ (3-;»i^;i' 
-6-t->^^A'7xy-;i/) , 4, 4 '-^Tfify^ 

(3 6 - 1 -zf'j^jvyx.j -jv) ^m^X 

[0 0 5 8] KflB5?^7^ ymstimjmoymmt 

bTli, N, N •-2;7xx;i/-l p0-7xXl/>j; 
7^X 6-Xh:^2/-2, 2. 4-HU>l^;b-l, 

2 - Kn ^ / U >^*WT-#S. ttMit^t K 

3, 3 '-^yfi?zfn\^yt^-K i^hV^ri^Jl-a, 

3 '-^;ri;'>^Dtr:r:^-N, S^>^T'7U;i'-3, 3 

[0 0 5 9] mmv y^y^ \^u^}vyi-^i/ V'^mmM, 

imtX^XM. i^7xx;i/>fy;«-^^;i/3^:^7T'f h, 
h U 7xx;i/j^:^7r>f h^*^T?#S, laiE^oy 
h U 7 l/-;i/^mi«®Jim©mMil tt, 2 - 

(3, 5-2;-t-:/^;i/-2-b; KP^2/7xx;i/) 
-5-i^Dn/<>i/hU7i/-;u 2- (3-t-:/^ 
;i/-5-:;t^;b-2-i: Kn^2/7xx;b) -s-i'o 
n^>>yhU7!/-;K 2- (3, b-i^-t-zf^jv 
-2-iiKn:^t/7xx;i/) '<>i/h'J7V/-;k 2- 

(5-;*^;i/-2-t KP^i/Vxx;b) /<>>yhU7 

[0 0 6 0] Kfia-t^'j 2/L/- v^mmmM(Dmif-m 

tUTli. 4-t-:/^;i/7xx;^9-Ui'U-K 2, 
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4-i^-t—:f^;vy3i-)\/-3, 5 '-V-t--:f^ 
;i'-4' -\::\^u^i/Ky)/^-h^imm'vm>, tcf 

2, 4-i;t Kn^i/^>y-73:/'x 2-tiKn^- 

4-^ h^2/^>y7x/>, 2-t:KD*-4-n- 

:i-ifh^i/^y\^yx.^>, 2-t Ko=^^-4-n- K 

[0061] ItfiBt^^f- hT^ >5ft)l6S^J®m«?!l 
^bTldU If:^ (2, 2, 6, 6. — 5^h5^^;b-4 10 
-if^Ui;;!/) l2A>!r-h, IfX (1. 2, 2, 6, 

6, -'>:>^f:?i^;i/-4-fcf^ys;;b) -feA^-h, i 

- {2- [3- (3, 5-t;-t-zf^JV-4-\^\in 

^i/yjL=-M T/atr;*--;!/;*-^^/] x^;i/) -4- 

[3- (3, 5-*;-t-:/5=-;b-4-fcKn*J/7x 
x;i/) yatf;i-r:;i/;*-:^2/] -2, 2, 6, 6, — T•^ 
^;*^;^t^/<y e>x 4-Ky-MJV:t^i/-2. 2, 
6, 6, -'rh^:f^'^jm^VP>^im^-V^^. 

[0 0 6 2] tm=-*j^}vmm£:m(DMmit. lx 

it. =^*j>r}\^V^^Ji^V'f-i^i^ll\/ni<-V. [2, 2 20 

(4-t-5}-ir^;i/:7xy ] -2 

-x^;b/\i(ri/;i/T^>->y^r;i/ (II), [2, 2 
•-^*hf;^ (4-t-:;«-i^^;i/7xy l/-h) ] -n 

--f'9-Nr^y-vfrj\^ (i i) ^*<fif!te^T?SS. cm 
t > ^r- h T 5 ( B ) 

^^xtri^mimtffmm.^mmm&nii^iz^m so 

[0 0 6 3] ^-fbfiSifcSa^lB^i*. (A) 1 0 0 

BPfC*fbTl~l 0 0 0S|®g*W*U<> 10~10 
0g|$*^{cj?*bvv B2^*UgP5^^(Z)®^lc{i, W 
Mfe®3l^Sim*^+4)-T-J5:v>:i i:*^* y, l 0 Ogpfe d 

[0 0 6 4] ltf3B<z>^^'4'O^^SJ:5t--£.z:i:{cj: y 

x;^-r;i/fb-^ 1. 2-;i<y :/i9t>xx l, 4-5j< 
U-:/^fS;xx C5'-C8s;x>«:tr®j;x>j^^ 

(vi/>f>flJEm 5i<-f;l'^ti^Efm«;i^) J&2f*^*> 50 
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So 

[0 0 6 5] t5IB®>Pfi^[iiSigffllll5iE®x:;?>5^;Hb-&i^ 

xL/>rx-7^Ty:yiE> y*>if. yj/y-;!/^, 

x^iy-;i/;5:i:*cDiMy-'i'3-;k x^i/>yyn- 
;k :/ntfu>i^yn-;i/«:if®2ifr;i/3-;i/, hy 
^5^D-;i/7'nA°x ^''y-fey>^if®3ffiT;i'3- 
;k ^>;5fxy>5.y h-;i/;^H<^4fffir;i'n-;k v;i/ 
i^»>K?fc^*®6«r;i/r2-;i/^, >!r>f ^^tciie^tfe 

[0 0 6 6] z:*i6>®x:x.-5^;Hb^®tpT'%, 
li«8ia6ifti:i^y -fey >i:<Dx>t-r;i/-e$)S S y i^y-fe 
y >xx7^;i/S:^^i:-tS3B»t:?ft. IH^fi, 

>f-y->'*ft, xrr-m :«--r^S/ 

ifi'aa^?*. ■t?-:75t7-4fe if/ina^ife h«>yMf 

[0 0 6 7] mipmmm^x^. xu;i-:^7^ry> 

mimmnmoi v y ^^y -t y >x;^5^;i/$:±^:$>i: u 

T^J:V^U 2jS)!iU:#fflbT=tJ:V\ 
[0 0 6 8] _hiao^^«ai:li, o*y, 

lifl-SiiitcAoT^H^rtoraie^^^bfszii: 

{cj:y, fi^Hj;S;$:jSz:-r^l^g«:*-r€.^b^Wt'fe 

f^JtL/Tl*, l^x;i/S, ry;i/^ i^x;i/x-5^;i/ 

ymm^ ri'vn^jm. i^9^^)u^)\ym. ^ 

[0069]|tfiB. ri'ya-f;i/S*fctt;>i^iryD-f 
;i/T^ KfPli*;. ^ * ^ y K^«t, (>i ^») T 

aaA^e>, jcy^^tuvv 2^i:Wi(ilflll^cfe^^T (>i 
1?) r^^y iz-htii, Ti^yi/-h&t)f^^fi'y u- 

[0070] tJBB. (:>i4f) TiJry u-h®*{*Mi:L 
Tl*, 'm^^2.wm-i-^rfu^\^y ixit-^^uy. 
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UU-K /^^^fxUxU h-^H/hU (;ji4r) ri'Ul/ 

>yU3-;i/i^ T<?Ul/-K ^0^*10 
0 0 0JSATcD;4-'Jdrx;^7^;i/S:#lfScli:*^T'^«>. 1 10 

^cfKor ^ y ^Jf y ;i/*^ismis<c®[ii, 

[0 0 7 1] ^tS^^^^^ii*t^!ftT«efflUT=bJ:V^U 

Idu (A) 0 0g|StC*fL/Tl~l OOOSP^A^ 

if*L<, 1 0-1 0 Og|J^^Jg{c»iU>. BB-^ft*U 

[0 0 7 2] *l6«<Z):;/'^-f v-^^icii, 

tti/y*, fca-Aj/y*, ij-^yzf^'ifif. mat 
v^o ^m^%:m^^^m^(mmmt (a) ^4^1 oosj 

{C?l*bTl~l OOOOSlJTiWtK. 10 — 1000 

[0 0 7 3] 3|s:|S^(©^9>fv-mj©{cli, (A) fiR 
(D) fia^H^^fefclB^bfeirsm ^ ^^bRSih 

[0 0 7 4] z.<K>:;:^ttmmomm\ts r^txit. 

4^^4 - 6 9 6 5 9#, i^¥7 - 1 0 8 9 2 8-^, 
^ti^45i^2 5 1 24 6 8-^, #MBg64-2 2 9 04 

^i:±^ii-ti>t/-vyirttizm^^tcm^izmj^ 50 



fey, i^iz^m^^im^^t^^'j^^iyy^m^ 
i^i:m;^t.-t^iy-v ym mx-k-mm-A -69 
6 5 9 ■^45^icM^stife>f y y >y 

[0 0 7 5] 2ti:|8^(D>'"9-f v-«B^tdu ^ 

(D^rn^ T^y;i/W vxy-;i/m x^K^rt/ 

^jfy^b^^^^, 7'i^y;i/'i'b^>^^, 3}fyij-;i/7r-f 
jm, SBR*. ■&:7»vi^ ■ivff'VyMAiioy'y 

y^i/- y yifmiif<Dtyv n-i^rJ/^fc^rr sgsirti 
[0 0 7 6] :^mm(D:f^>cr-fmmim^m^n 

— >m ^^:/y^^i^$:m^^T«^^c=l- 
[0077] 

mmn ':>^izmmmi3^rj^immizj;:-ox:i!inmi: 

[0 0 7 8] 

[SSg^JlJl] 2 L(Z)lfffi;V^;^iS#fllC, =:&n^y^rS: 

m^jms msm^mmvfc^. mtist:m^^xm 

Sl^fc, x^;i/j/i^D^^-9-> (^l/*3.9-S/-:/x 
3 A ii i: =btci «ra«±iJrtSf s z:i:Jcj:yiailLfc% 

CD) 1 3 8nilfeJ:0fh;bX> l/^ii^-J/--:/^ 

3 Ai:i:=bici^fajSUi6S:e-t-g>3iitcj: y$aiLfc=fo 

<^) 1012ml, p-DCC (TBB^b-^) 8. 1 4 
g (3 5. 2mmo 1) SriD^fc. 

[0079] 

[^b9] 



Mb 



Me 



Me 



Me 



[0 0 8 0] mz>(V:f^\yy'^J-7-25Aml 
(2. 9 9 mo 1 ) *«AoTV>«x- K;w^;i/:/Mi»ffi 



(13) 
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24 



ML/feo r^{c, 2-;pi5^;i/trui?>o. ssvg (4. 

ISmmol) i:m^t:Lo mz. \lSmtf'9>A. 90 
ml (44. 7mmol) *n;^T*^S:W*&Ufc. jRfS 

W^To^^ic, ru;i/hU;<^;i/S/^>9. esg 

(13. 4mmol) ?:*n;tT3i<U V-^^lCT U;i/S 
©SlAHiSSr^fofe. H/SNpr^l 2 0:J>^{C, MlS^ 10 
S:7K2 0 0mllf4llI^Ufc&i:, m^^mict^Z. 

too8 1] r^^^T^ z.e)LT#e)tifeTU;i'*3S-fy 
•ff- I/>jKU V- 2 0 0 g i:, M^b!Km^^ISiMT*«>-& * 



[eq/i^^;i/S3 , (bfn;i/>>ndp-!^-» (iS«s5x 
10-5 Leq^if-)Vm Sr^nU HKPt/UMbK 
JSSr^fc.^. FT-IR;c<fe»JSfE:iift8i$:^TV\ 3*512 0 
^Rgr 1 6 4 0cm- 1 (DTtUy^ >l»lR*^L/fe. 

[0 0 8 2] Be«fi:'t«i^*agtcSfS;'f4>!r>f^S:^-t 
S-f y:?'^l/>:KUv- (TSH^fc-^) ilW^JT'feS 
PS-3 2ilOM^ (10/3(©M4it) Tb^etl 
fc. 

[0 0 8 3] 

[^bl 0] 



OMe 



l^e Me Me l^e <j>Me 
MeSI-(CH^(-C-CH8)„-^(CeH4)-C-{-CH2-C-)m-(CH2)3-SiMB 
OMe Ms Me Me Me OMe 



[0 0 8 4] ie)bT«e)*lfejJ<UV-©il5aiJ:»JJR^ 
^nm-^^tH^K. MnJttJ«Mw/MnS:GPC&lC 20 
J:y, *;t*aglfji5:3 0 0MHz lH-NMR:J^|fflC 

>:6. 5~7. 5ppm, d<U V-5^a3feO>?r>fm 
M.^lZ^Vr~:^f-)Vfnh> : 0. 0~0. Ippm 
&af;th:^re/:;^Dh>: 3. 4~3. 5) (D^iMm^O) 

mm^m^. iiMt&:it.iz^v^tbr:Lo ih-nmr 

IduVarian Ge mi n i 3 0 0 (3 0 OMHz 
for 1 H) S:fl|V\ CDC 1 3 tfiT'M^ L/fe. 
[0 0 8 5] fjiiS. 

0 8, GPCliiji?K'>X-rAi:L/-CWa t e r s LC 30 
Modu 1 e 1, 3!;9/xliShodex K-804 

Mn = 5 7 8 0, Mw/Mn=l. 2 8, Fn (i/V 

= 1 . 9 3 T'&o fe. 0K¥*li^>?fitt3KU 1/ 
>m u ;i/if|gieRtt>f y u^jKU v- i 

[008 6] 

ml, h;i/X>7 8 7. 5ml, y:/^l/>^y V- 40 
43 8ml (5. 15mol), p-DCC4. 85g 
(2 1. Ommol), 2-;jl^;i/trU ^^0. 72g 
(7. 7mmol), rU;i/KU:>l^;i/2/9>7. 2 0 
g (6 3. Ommol) {CggAfemiiSSgMl fcH^m 

[0 0 8 7] rM^-e, z:e» L/T#e>nfe7U;i/5fds>r y 
>r^i/>!KU v-4 0 0 g i:, l^-fbtK^^r^JT-feS 

i&^f-fT-^-^a-fe^PS-SE) 200gS:M^U m 



7 5lC*f#Mbfelfe, ;<^-n/e?:jl hdpe/2/^:/2. 4 
leq/if-jvm , (l^:i;i/i/D:^-y-» ^7. 
5x10-5 leqyif—)Vm ilWlQU tKOS/'J;!/ 

2 O^IS-e 16 4 Ocm- 1 <D^Uy>{ >®JR*^3^b 

[0 0 8 8] mt-t^m^izBj:ii.ji^>(mmi:^-t 

S>fy:/^i/>d{Uv- (TIB^b-^) i:nr^T'*>s 

p s - 3 2 t<Dm^ (2/1 ©fifiifc) *^e>*ifco 

5KUV-®4^!jfffilix Mn=1 7 600, Mw/Mn = 
1. 2 3, Fn (J/i;;i/) =1. 9 6l?a5ofc. 
[0089] 

[|ygMl~3i3<fcyfJti^Ml~3] (A) 

h mmmm. m) ) i:, $sgMiT'#e>tifc 

(PiB) i:/t57-r>«yoiz:!^*>f;i/ iMim 

m m) ss, iaiSi&if>fT-^^ni2:^ps-3 2) <m 

^ (MJt: PI B/PS-3 2=1 0/3) , 

(c) ^^(Di/'^y^^^/zfvyim-^&^^-y^i-jv 

Ml m) $3, lSffiifeKBM-5 7 3) tfettr- (2- 
(H^nzi:^- ()|*) §3, ffiSifeA- 112 0), 

(D) J/9 J -;mm^v&^ V'f'i-mi^T. 

>^^r>U-2 2 0) , fe«tOf, ^ilLTn-/\:^-y-> 

(fn^ya^xsi m) ) Sr^ucstt-ftfttbT-m^u 

[009 0] 

[^1] 



(14) 



1 1-209701 



25 



26 















mRm3 
















(A) Ti(0Bu)4 






- 


5 


5 


5 




20 


5 


20 


20 


5 


20 


(C) KBM-573 


5 


5 




5 


5 




A-n20 






5 






5 


(D) U-220 


5 


5 


5 


5 


5 


5 




100 


100 


100 


100 


100 


100 














100 




0 


0 


0 


80 


100 




0 


0 


0 


100 


100 


100 



[0091] JSAT<©:&S{c j: y y i/y^ty 
(PiB) t.J^^y^ymzfu±:^yf^;v (iHyfM 

m («c) m. i«©ifeijf>fT-^yp-fexps-3 2) ®ii 

(a*it: P I B/PS-3 2 = 2/1) 1 5 OgJ 20 
^ (^) 13, iSa:fePAO5v0 0 4) 6 OgP, 

itjjvi/^l. (AS*;i/S/'^A (I*) $3, 

(aa^-'i/s/^^A (tt) m isai&v7h>3 2o 

0) 4 Oau. X7tf:¥5/«9flg (IWbi/a:-n/XjKdp>> (M) 

m ^.S4&xi^3- h 8 2 8) 5iJ. %mtfmm (m 
m) iS!iai&rDx.yerxM-3 0 9) 3 

(«c) m lS!ia*>f;i/:<f>'^vi'Xl 0 1 0) igp, 
(!^) IS, i^®^^5Jl^>3 2 7) liP. t>i5f-KT 

(H^^ (**) $s, iffiaife-y-/-;i/Ls- 

7 7 0) ISP, H20 5aP«:#tHI, ii^UJ^Ssft^ 

[0 0 9 2] SftMiibT, (B^^b^ 
m SK, ma^*:^-;^^>u-2 8) 3gp. 9n;u;i/ 

r^> mwmxM m) ) 0. 7 5sp. 

S:/o-fe;^:t>f;i/ (HJ^t^ («c) S3, iSSifef^fT:?- 40 

^n-fe:^.PS-3 2) 6. 2 5gp. m^mSifi)\^*y^i^ 
(es:«j;i/i/'i?A (^) m ^■a4&y7h>3 2oo) 
1 ogp, wm-^y (SM^ (tt5) ss, ^a^^-Y^ 

-i'R-820) lOgP, *-jK>^9^/i' (HUft^ 
(«5) S3, miaife?!j-5J<>^5«y^#3 0) 0. 2SP$: 

[0 0 9 3] %m^i^s^imm),m-ra>-j3mzii *m 

:^ (im±S3 : H^ICS/- U yifi^iX^^m^. : 5 50 



X5X0. 5cm) ir:f.^)ijL^j\y^\.y (ifajl^^X 
H (t*) ) T'SK^U ^l®y9>rv-SrlIi^L. 
fe. i-4)-fC^fb?g^$tlfeThi* : 4 X 3 X 1 c m 

CD:^S 3 ©t/ U n U > ifU (^^^TA («) 
S3, l^ai&2/U=i->7 0) S:3t7>v^f-:^-f7T'2o^C 
^Wfb (vfiS: 4X3X0. 5 cm) , -etD^JWrSSrh 

y^^fV-SrlHr^Lfco 2 3r;i?lltr^Rii5JceL 

sz-u >m(D^iimimi:^/mimi= 100/ 

1 0®MJfrr'#»LT3t^>?S«tLfc=fo®5:5mm®Ji: 
2 31CX2H+5 01CX4RT-S>S, m 

[0 0 9 4] Jt|g0!Il~3T-g^-t:/^>fv-ilBfil&feli, 
iili!fi®«:atLTV>So (A) 

mat. 7D-h;!f5x{c*f-rs^KiH4*^^i?T'fe»j, 

[0 0 9 5] JSU:®J;e)lc, (A) ^t^^>^xx7^ 
[0096] 
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